POLSKIE ARCHIWUM MEDYCYNY WEWNĘTRZNEJ 2015; 125 (9) 692 and systematically verified. The following types of HES were included in our system: IHES, HES with FIP1L1-PDGFRA rearrangement (HES F/P+), and HE of undetermined significance. Before a patient entered the study, all medical records were verified again by a physician with expertise in the evaluation of HES (GH). In total, we identified 117 patients with different variants of HES: IHES (n = 48), HES F/P+ (n = 29), and HE of undetermined significance (n = 40). The maximum follow-up for the entire cohort was almost 30 years.
Introduction
In 2008, a new classification of eosinophilic disorders has been proposed by the World Health Organization. A molecularly--defined category includes myeloid and lymphoid neoplasms with eosinophilia and genetic abnormalities within the platelet-derived growth factor receptor α (PDGFRA), platelet-derived growth factor receptor β, and fibroblast growth factor receptor 1. 1 The definition of idiopathic hypereosinophilic syndrome (HES) requires the exclusion of all primary and secondary causes of hypereosinophilia (HE). The diagnosis of idiopathic HES should be made when no underlying cause of HE is recognized and organ dysfunction is documented to be eosinophilia-related. A provisional term of HE of undetermined significance was proposed for patients with persistent idiopathic HE without organ damage. 2 Survival rates for patients with HES have changed over the years. The introduction of tyrosine kinase inhibitor, imatinib, for the therapy of HES with detectable PDGFRA rearrangements has dramatically improved the long-term prognosis. 3 However, such a tremendous progress has not been demonstrated for patients with idiopathic HES (IHES). Only one large study presenting data on mortality in HES has been published in the past 25 years. 4
Patients and methods We retrospectively evaluated demographic characteristics, clinical history, and treatment outcome of all patients receiving a diagnosis of HES in several hematologic institutions in Poland. The aim of the study was to report on the causes of death among patients with HES as well as to try to define the risk factors for overall survival. Our database of eosinophilic disorders is being completed on a regular basis given for mild hypertension in 4 patients (patients No. 4, 5, 6, 7), while 2 patients (patients No. 6 and 7) received an oral hypoglycemic agent (metformin) for diabetes. A postmortem examination was consistent with the clinical diagnosis in all 4 autopsied patients. A summary of patients with fatal outcome is presented in Supplementary material online ( Table S1 ).
The following variables were found to affect the overall survival in the univariate analysis: age, cardiac involvement, leukocyte count, and blood and marrow eosinophilia. Only marrow eosinophilia exceeding the median value (37%) was found to be an adverse prognostic factor in the multivariate model (hazard ratio, 14.6; 95% confidence interval, 1.44-149.2; P = 0.02). Data are shown in Supplementary material online (Table S2) . No correlations were found between blood and marrow eosinophilia and cardiac involvement (r = 0.13, P = 0.4 and r = 0.31, P = 0.06, respectively).
Discussion Recent years have brought a significant improvement in diagnostic methods and therapeutic approach in patients with HES. This is especially true for a subset of HES patients with a detectable F/P transcript. The use of imatinib for F/P-positive HES has allowed to achieve complete hematologic and molecular responses in nearly 100% of treated patients.
5 For nonmolecularly defined HES, corticosteroids remain the first-line choice. 1 All available reports on survival rates in HES did not include patients with a known PDGFRA mutation status. In our study, deaths were seen only in patients with IHES, whereas no fatal outcomes occurred in patients with HES F/P+.
Survival in patients with HES has improved over the years but cardiac dysfunction remains the most frequent cause of death. However, only a few studies on mortality in HES have been published so far. The first analysis was from the 1970s and included 57 patients with HES, where 65% of deaths were due to cardiac failure with an overall survival of only 12% at 3 years.
6 Cardiac involvement, features of myeloproliferation, resistance Nine deaths were reported in patients with IHES (19%; 7 men, 2 women). A median age at diagnosis was 65 years. A median time from diagnosis to death in this patient cohort was 3 months (range, 0.1-168 months). Only 2 patients in this subgroup survived longer than 2 years from diagnosis. The comparison of the baseline clinical data between deceased and alive patients with IHES showed that the former group was significantly older at diagnosis and had a higher leukocyte count and blood and marrow eosinophilia. Details are shown in TABLE 1.
All but 1 deceased patient had impairment of 2 or more organs at diagnosis. The involvement of the following organs was observed: heart (n = 7; 78%), lungs (n = 3; 33%), spleen (n = 2; 22%), liver (n = 4; 44%), lymph nodes (n = 2; 22%), and central nervous system (n = 1; 11%). Seven of nine deceased patients with IHES (78%) had at least 1 blood abnormality except eosinophilia at diagnosis: anemia (n = 3), thrombocytopenia (n = 4), and thrombocytosis (n = 3). All but 2 patients were receiving cardiac medications including β-blockers, diuretics, and angiotensin-converting enzyme inhibitors. Patients who died from cerebral complications had no abnormalities in coagulation tests. In total, all 9 patients were treated with prednisone (PDN) as the first-line treatment for IHES. The starting PDN dose varied from 0.5 mg/kg to 1 mg/kg. Three patients received PDN as monotherapy, and two of them died within 1 month from the start of therapy. Due to insufficient response to PDN, the remaining patients received other treatments: hydroxyurea (n = 6), imatinib (n = 5), interferon α (n = 2), cytarabine (n = 2), mercaptopurine (n = 1), and busulphan (n = 1).
None of the patients with poor outcome achieved a stable and long-term response to treatment. The causes of death were found to be cardiac--related in 6 patients, whereas 3 patients died of vascular complications within the central nervous system. Cardiovascular risk factors were present in 5 of 9 deceased patients. No patient was heavy smoker or obese. Dyslipidemia was not detected. Angiotensin-converting enzyme inhibitors were 
